A protein-DNA complex has less gel electrophoretic mobility than the free DNA fragment. One parameter for the degree of retardation of a linear DNA fragment in a protein-DNA complex is the molecular weight of the bound protein ( 
INTRODUCTION
of a protein-DNA complex. Hence, the proportionality factor K in equation 5, which is used for calculating the molecular weight of DNA-bound protein(s), also depends on the acrylamide concentration in the gel. In order to determine this dependence, the v-mvb induced mobility shift of the 81 bp DNA fragment was analysed in gels with various acrylamide concentrations. Since the molecular weights of the DNA-bound proteins in complex 1 and 2 are known, the proportionality factor K could be evaluated for each acrylamide concentration by the use of equation 5. The data can be made to fit a straight line by plotting log K. against the acrylamide concentration (Figure 3) .
To prove the validity of the calculation method for other DNA-binding proteins gel electrophoretic mobility shift assays were performed with T7 RNA polymerase, a single polypeptide with 98kDa molecular weight, and a DNA fragment containing the T7 promotor. In the presence of O.5-l.Ofig of competing poly[d(I-C)] a protein-DNA complex is formed, which yields a calculated molecular weight of 90 kDa for the participating protein (data not shown). The calculated molecular weight of the protein involved in a second protein-DNA complex, which appears to less extend mainly in the absence of poly[d(I-C)], amounts to 186 kDa and likely represents 2 molecules of T7 RNA polymerase bound to the DNA fragment (data not shown). Evaluation of BspRI tnethylase DNA mobility shift data, which were kindly provided by A. Schulz and M. Noyer-Weidner, yields a calculated molecular weight of 49 kDa for the protein component of the formed protein-DNA complex, which corresponds well with the known BspRI methylase molecular weight of 50 kDa.
DISCUSSION
The method described here allows the molecular weight determination of DNAbinding protein(s), which form a protein-DNA complex and are responsible for a decreased gel electrophoretic mobility of linear DNA. The presented calculation is valid provided that under the assay conditions the charge of the protein(s) is negligible compared to the charge of the DNA fragment. Carey had shown previously that the HE repressor induced DNA mobility shift depends on the charge of the protein (12) . At pH 8.3 the Ire repressor provides little retardation effect, because the protein has a negative charge and its electrophoretic mobility is very similar to that of the DNA (12) . DNA-binding proteins, which alone exhibit a mobility in the non-denaturating gel similar to that of the DNA do not fulfill the condition for the calculation method. Furthermore, the degree of protein induced DNA retardation might depend on the lenght of the DNA fragment dealt with. However, the DNA length for determining the proportionalality factor K. in a 5% polyacrylamide gel was 203 bp (Figure 1) , and this factor proved useful in evaluating the v-mvb induced mobility shift of a 81 bp DNA fragment Hence, the calculation has validity at least for linear DNA fragments with lengths between 81 bp and 203 bp. A second assumption for the molecular weight determination is the use of linear DNA fragments. Non-linear but bent DNA fragments exhibit a less gel electrophoretic mobility than linear DNA fragments of the same size. DNA-binding proteins that cause DNA bending are responsible for an additional bending induced retardation of a DNA fragment during electrophoresis, which leads to a wrongly high calculated molecular weight of the bound protein(s). On the other hand a more decreased mobility of a DNA fragment than it would be expected from the known molecular weight of the bound protein(s) might be interpreted as an ability of the protein(s) to bend DNA.
Beside the correctness of the acrylamide concentration in the gel the measurement of the mobilities, which were determined to an accuracy of 1-2%, mainly accounts for the error of the calculation method. Provided that the molecular weight of the DNA-binding protein(s) is in the linear range of the relationship between MW and m/m'-l, i. e. 0-450 kDa for 5% polyacrylamide gels (see Figure 1) , the error of the calculation method amounts to about 10%.
The presented molecular weight determination method proved useful in analysing the DNA-binding properties of the purified v-mvb protein. It could be demonstrated, that the two v-jfly_b.-DNA complexes carry the v-mvb monomer and the v-mvb dimer, respectively. It is possible, that the calculation method can complement alternative procedures such as UV cross-linking of protein-DNA complexes and helps analysing other DNA-binding proteins.
